Synergistic induction of monooxygenase activity by glucocorticoids and polycyclic aromatic hydrocarbons in human fetal hepatocytes in primary monolayer culture.
The ability of polycyclic aromatic hydrocarbons and glucocorticoids to regulate monooxygenase activity of human fetal liver has been studied using hepatocytes prepared by collagenase digestion of liver samples from human abortuses of 13 to 19 weeks of gestational age, and maintained in primary monolayer culture for periods up to 5 days. Addition of 1,2-benzanthracene to the cells caused an increase in monooxygenase activity (3-hydroxylation of benzo[a]pyrene and O-deethylation of 7-ethoxycoumarin) in a time-and concentration-dependent fashion. The concentration of 1,2-benzanthracene required to achieve half-maximal induction was 5 microM. The inductive effect of the polycyclic hydrocarbon was potentiated approximately 2.5-fold when dexamethasone (250 nM) or other glucocorticoids were included in the culture medium. Dexamethasone alone had little or no effect on the induction of monooxygenase activity. The concentration of dexamethasone required for half-maximal stimulation of monooxygenase activity in the presence of 1,2-benzanthracene was 5-10 nM, and the action of dexamethasone was reversed by the addition of cortisol 21-mesylate, consistent with the concept that the action of dexamethasone was mediated by binding to a glucocorticoid receptor. These results are suggestive that glucocorticoids, which are produced by the fetal adrenal and have an important role in the regulation of fetal development, act synergistically with polycyclic aromatic hydrocarbons to induce the activity of liver monooxygenases in the human fetus.